Toward a framework for sulfoproteomics: Synthesis and characterization of sulfotyrosine-containing peptides.
Tyrosine sulfation is one of the most common post-translational modifications in secreted and transmembrane proteins and a key modulator of extracellular protein-protein interactions. Several proteins known to be tyrosine sulfated play important roles in physiological processes, and in some cases a direct link between protein function and tyrosine sulfation has been established. In blood coagulation, tyrosine sulfation of factor VIII is required for efficient binding of von Willebrand factor; in leukocyte adhesion, tyrosine sulfation of the P-selectin glycoprotein ligand-1 mediates high-affinity binding to P-selectin; and in leukocyte chemotaxis, tyrosine sulfation of chemokine receptors is required for optimal interaction with chemokine ligands. Furthermore, tyrosine sulfation has been implicated in several infectious diseases. In particular, tyrosine sulfation of the HIV-1 co-receptor CCR5 is required for viral entry into host cells and tyrosine sulfation of the Duffy antigen/receptor for chemokines is crucial for erythrocyte invasion by the malaria parasite plasmodium vivax. Despite increasing interest in tyrosine sulfation in recent years, the sulfoproteome still remains largely unexplored. To date, only a relatively small number of sulfotyrosine-containing peptides and proteins have been identified, and a specific role for tyrosine sulfation has not been established for most of these. Here, we provide an overview of the biology and enzymology of tyrosine sulfation and discuss recent developments in preparative and analytical methods that are central to sulfoproteome research.